Age-dependent alterations of microtubule-associated enzyme activities from bovine brain (protein kinase, adenosine triphosphatase, guanosine triphosphatase).
Microtubules have been isolated from immature (3-4 weeks' old) and old (11-13 years' old) bovine brains. Quantitative studies revealed that the concentration of extractable microtubule protein per gram of wet brain decreased from 0.47 mg (immature animals) to 0.34 mg (old animals). The major components of microtubule protein (tubulin and high-molecular-weight microtubule-associated proteins) do not undergo an age-correlated change. Determination of the endogenous protein kinase activity revealed that the activity associated with "immature" calf brain microtubules was six times higher than the activity present in "old" preparations. In contrast, the stimulatory effect of cyclic AMP on protein phosphorylation in microtubules from old bovine brains exceeds nine-fold the value obtained from immature animals. After addition of casein (exogenous acceptor), the basal activities increased in both preparations without altering the age-correlated difference in the specific activity. By comparing the radioactivity pattern of sodium dodecyl sulfate polyacrylamide gels after autophosphorylation of microtubule protein with [gamma-32P]ATP, 1.5 moles of phosphate per mole of high-molecular-weight microtubule-associated protein were estimated to be incorporated in preparations from immature animals and 0.9 mole of phosphate per mole of associated protein in the experiments with "old" microtubule protein. Adenosine triphosphatase activity, associated with the high-molecular-weight microtubule-associated protein 1, was determined to be 15% reduced in preparations from old animals, compared to the activity in "young" preparations. In contrast, the guanosine triphosphatase activity increased five-fold during ageing; the higher activity of this enzyme was observed both during the initial and the steady-state phases of microtubule formation.